The general multiplicative model (formula (2)) represents the hazard function as the product of an "underlying" hazard rate, A(t), of unspecified form and a certain function of known form, g(~;~), where~is a vector of concomitant variables, and f is a vector of unknown parameters. Assuming that A(t) can be approximated by a constant between any two consecutive failures, the general forms of likelihood function are derived (formulae (6) and (7), or (9) and (11)).
INTRODUCTION
Of recent years there has been considerable interest in the use of multiplicative models for hazard rates, as a means whereby the influence of concomitant variables on survival can be expressed, and so allowed for in the analysis of survival data. Methods of analysis have been developed for estimation of parameters, reflecting dependence of survival on concomitant variables, which are robust with respect to the form of hazard rate function (provided the multiplicative model is appropriate). Use of these methods does involve sacrifice of some of the information typically available in survival data.
In this paper the nature and likely effects of the omitted in- 
NOTATION
We suppose that N individuals in all are under observation at some time or other during the study. We also suppose that observation continues over a single interval of time -that is, that no individual withdraws and then reenters the study later. The i-th individual will be denoted by (i); for each individual (i), the data include times of entry and of withdrawal or death (failure) and also values of s concomitant variables (zl.'" . ,z .) = z!. 
where T denotes failure time. Usually it is impracticable to have sufficient numbers of individuals with common (or even approximately common) sets of values of the z's, so it is necessary to make some assumptions about the way the z's might combine to affect the SDF.
It might also appear necessary to make assumptions about the form of dependence on t, specifying at least a parametric model for this.
While this is so, it is possible to estimate parameters reflecting dependence on the zls, without making detailed assumptions about the form of SDP as a function of t.
THE GENERAL MULTIPLICATIVE MODEL
These methods are based on use of the general multiplicative model for the hazard rate function
where A(t) is an "underlying" hazard rate of unspecified form (2) (except that A(t)~O), while g (.) is a known function of z and on the right hand side of (2).
MAXIMUM PARTIAL LIKELIHOOD ESTIMATORS
A commonly used likelihood function for estimating the (3's utilizes information only on individuals in the risk sets that a failure does occur at t., among the risk set R., those individuals who withdraw.
We first maximize (6) with respect to the A,' s J Csupposing the B's fixed) and then maximize the resultant value, with respect to the B's.
It is easy to show that
corresponding to -1 A= w . Hence LC~;~) is maximized bỹ
and the maximized value is
__ e -nr-r-
LCA(B); B)
The maximum likelihood estimators of the S's are those values which maximize the critical function under observation for the whole of I., J
If precise information on times of entry and withdrawal are not available, more or less arbitrary approximations must be used. If
(l) either enters or withdraws from the study (but does not do both)
Sometimes there both enters and
one might take 1. J withdraws in I., one J may be specific information on withdrawal and/or entry "habits" which in might lead to modification of these formulae.
From (9) and (12) we see that
and the critical function (11) takes the form
This is a constant multiple r-r h. of
where 
If the z's do not depend on t, then in place of (24) 
ESTIMATION OF SURVIVAL FUNCTION WHEN THERE ARE NO COVARIATES
When the covariates are absent so that g(o)~l~formula (22) gives~.
where R f is the number of individuals in R f , Another approximation, given by Thompson (1977) The data in Table 1 • -14-We use these data for illustrating the methods of estimation.
There is no claim to evaluate the study as a whole.
The model used here is simply (27) and (28) , (c) S*(t) -the product-limit estimates, with sets R.
•
J
The resulting SDF's are given in the three last columns of Table 1 . There are not many withdrawals between any two deaths (this is especially true for early deaths). In these circumstances is to be expected that these three estimates of SDF do not differ greatly as is, indeed, the case.
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